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foneereoebeeN POLLUTING THE WATERS OF THE WORLD FOR YEARS, 
Someeer dec ECOL@GY VOVEMENT AND THE PRESENT RESOURCE CONSERV- 
Pye FROGRAM, LITTLE CONCERTED EFFORT FAS SEEN MADE TO 
RECUCE FCLLUTION. 
SINCE 1970, THE UseSe ENVIRONMENTAL PROTECTION AGENCY HAS 
meerce A MAJGR ROLE IN ATTEMPTS TO REDUCE THE FREQUENCY 
Smeg ANO HAZARDCUS SUBSTANCE SPILLS AND TO MINIMIZE ENVI- 
BeonmeM? el CAMAGE CAUSED BY THOSE SPILLS THAT OO CCCUR. 
Meee bOlTION, TRE U.S. COAST GUARD HAS BEEN INCREASING ITS 
Steere s IN DETECTION ANC CLEANING OF HAZARDOUS SUBSTANCES 
feeeeeO INTO BOOIES OF WATER. 
OVER 13,000 SPILLS OF OIL (REF-8) AND HAZARDOUS SUBSTANCES 
OCCUR ANNUALLY. SPILLED INTO RIVERS, STREAMS, COASTAL WATERS 
BempuerRni ES ANO LAKES, GIL SPREAD IN A MATTER OF MINUTES BY 
ftemereRce OF CURRENT INDUCED BY THe WIND,SALINiITY AND TIDES. 
Semgees NCt ONLY REPRESENT WASTED RESOURCES BUT CREATE SOCTAL 
ror 1G THE SOCIETY NEARBY DIRECTLY ANC INDIRECTLY. 
Meer OLEURION £5 THE ALMOST INEVITABLE CONSEQUENCE OF THE 
DEPENDENCE GF GROWING POPULATION OQN AN INCREASINGLY QIL- 
BASEC TECRFNOLCGY. 
Pees ceGre ime LARGE SQUANTITIES GFTEN INVOLVED IN SPILLS, 
eae oC ome Rc NT aeWAYS COMPARABLE TC THUSE CAUSED BY THE 
Speen e FOLEUTIGN GF INDUSTRIAL AND MUNICIPAL DISCHARGES. 
iwc Ferrers ARE GBVICUS, SUCH AS POLLUTED BEACFES, 
Meee omeGi tel With GIL SLICKS, DEAD BiRCS AND FISF . 
Sumo eeCLOGlGSl EFFSCTS FROM SPILLS ARe NOT CONFINED TO 
omnes OR SBVIGUS SINCE OVER A LONG PERICD OIL SPILLS 
CJUSEwCreNGe Wee esuUMPOSTTIGN OF AQUATIC COMMUNITIES OR DAMA- 
Con teeter ence SPECIES 10 SURVIVE. 
solve ORess THE PROBLEM OF INCORPORATING A $C- 
ee ce si eproteemaiNenHe CONDITIONS SURRGUNDING AN GIL SPILL. 
PimevPDASl Zoom gee PROSLEM GF DIL POLLUTION IN THE SA4N FRAN- 
Seeeep A yeeReeAND [75 RELATED SOCIAL COST. A PRECICTION OF 
SG CilmeGecteres SeEN MADE USING COMPUTER SIMULATION WITH 
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ASSUMPTICNS : 
Meee ers) CONVEX: Y;Z ~--> oY + (1-0/2 €T Of¢ a¢ 1 
2. IT 1S IMPOSSIBLE TO PROOUCE QUTPUTS USING NC INPUTS. 
2, GUTPUT AND INPUT CANNOT BE REVERSED. 


4e IT 1S POSSIBLE TO_USE eee ane PRODUCE NC GUTPUT. 
INPUTS SEING FREELY DISPOSABLE 
SINCE BUT EUES ARE MEASURED AS POSITIVE AND INPUTS AS 
NEGATIVE, ThE PROFIT OF FIRM £ : 
f=. <f x f 
= P.eY = ae G 
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-h h h h 

C = ( a C5 reeesCy )¢ a 
THE TASTE OF CONSUMERS ARE SUMMARIZED BY THE PREFERENCE 
RELATICN, ASSUM=D CONVEX AND CONTINUOUS. ALSO ASSUMED THAT 
me PPEECCRENIGE 2ELATION FOR ANY CONSUMERS IS INECEPENGENT CF 
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W = PLA 
A COMPETITIVE EQUILI8R TUM IS DEFINED AS A SITUATION IN WHICH 
PRICE VECTGR SATISFIES 


Zo 





ie @(P") <¢ O | 


ul 
N 
z 


(non positive excess demand function) 


2 p, * 


t 


@. (P°) = QO } 


ui 
Nh 
Fs 


fimemern Grit MAXIMIZING [-O VECTCR GF EACH FIRM IS SUMMARIZEC 


_* Saleen, OK —_ hx 
ean rY Re cone de ) 


THE EQUILISRIUM CINSUMPTIGN VECTOR OF EACH CONSUMER : 


os Se a OR os lS 
mee: = Goes ws 
PRCFIT MAXIMIZING SUBJECT TO THE AVAILABLE TECHNOLOGY ANC 
POLLLTICN LEVEL : 
_* _fx _k _f a = 
Sprays > oP CY For ALL Ye T 
B PAR=710 OPTIMUM 1S A SET CF CGONSUMPTICN VECTCRS : 
ae a —~Hx* 
(iceetcoe, 5. .5c 
meee ts CONSISTENT WITH THE TECHNOLGGY AND BUCCET 
AND FOR WHICH THEXE EXISTS NG OTHER SET CFE CONSUMFTION 
Petes. SUSH TEAT ND CONSUMER IS WORSE CEF AND At LEAST 
Pees =<=17s2 a@Fe. 
IN Tre CASE JE ONG CGNSUMER ANO SNE PROCUCER IS ILLUSTRATED 
| Oe 
#? 


production = 
nes a Sef. nko e 





promt 


aa 





Pale et RM 


OF 


VeG7 OR 


ca 


ANO THE 


meeew eR GF THE CONSUMER IS 


os ee Pal 
wICJLaQ <A 
ermiLoa 


M4 = ro 
I> io 


UF aw 
TtWrF A 


> IZ be 
OO O<f 


Pp 


WHERE: 


V 


© Z. 

t-: LJ ou) 
t~-4 oe 

wm tI a Lu 

MY<t CINLeT ae 

uy —rtelUuIO Ov 


woo Ww | ae 

oD az NDdMUIO 
YM <TOULIOuU> Za 
WY) tee yT Du Ode 
mez Wier O ZLO 
rel) wee AOU f+ 


f-- t-4 SAZUeowmM 
mp- @h JrrO <{UICa. 
ODOM (Ce 


O-MWAWNO - IF 
> Us wits OWMo 
=O NAZRLIOZ O 
CO OWL et ets Lt 
OO Wer t+ Oh Te T 
Jerk NOLL UOWNDY) 
CK —af— ee LLIC) em 

OO IMS WOW wW<T 
Ke Set EOD TL 
Soe ees 
WI Lhe eH Ord WY) 
sh OWMO WY tte D 


Yorn © <f 
QO Me 7re-eZius 
LU 27 3. OWA SE 
W>reODeNuUIOQUts 
Lee <The MOUs 
R-Fr WE OW) ou 
me OX) DUJUSCULL e& e 
OIANOD OY Aiw<ctyyth 
Wewmoaaqadtr oO thus 
SU COKWY SU. DHNOD 
DWM era Odes 
VY) “OF “OA WoOa<f 
vIAY) Lie j-- Ot 4 OL. > 
AULT > 
Cee Zit 0. ZO OA 
(Ur or ZW) 
=> eV ere DM 
YANN ce WY 
wUID <IN <le OUlU 
ONO Tew D27D2Z 
D Zkewam () <I jr 
t—- (C+ Omuqnuy Ts 
WZ OUWOUCW>ow 
T7240 wW OO UU 
Ce 2aea O<tTNOr--K- 
DWes OAOW we Ww 
OO TINH IACTWOYO 
OnW DVDIOkF LX 
ZOMWWLWO OCW <TIL <I & 
MOU O PUL O Faz t- 


28 





COs Motel DEVELSP MEN 


VI. 


Ww | cy 

Li Oz ww 
a9 Fz 

oo >) <1) WY 
Mui dare FYwW eA 
WY Or Tt 
Ca% oo EH © 
It tin TFT tf w aA 
> WO es FT LL 
<I Ud It tk tf-- 
tt UT wet) 
NIE +k rh > t= 
tt <a AO oa wn 
Zz ZC) Cows J 
Wo Ike Ww «€ OA WO 
Wi~ <T mL iu 

ut ~ UwWwme FF WW 
wt Ie) ee OO <t eT 
Oat YUM WiHD OMF-- 
Ww mre 00 He 
(EOP =) ee aS) 
any Y) zee oe EL 
/) wd tu<tQ BSL 
CYA wma UO Qin) 
Uj~em Ut mw tht Onset 
tt Eo Cyne) ( 
IY -z ino LL 
zw TFT WOR wae 
ais AZY) © wits 
Wwe FR ad<terivay-co 


rn Dw 
—- OF OOWeOuw 
Or NZ emMDI I HAOe 
HE kr OOM WORFAULZ 
= NAdMwIiI uw On 
me Me TYOW>ul ot 
~IF>OTUOWO we 
SS H2at > = oeG: 
mOQMNWWWIUIL) FT ZW 
OZR Oe OTw<<f 
OW OF OWM>C~aO UW 
UWOoDuleae WO tL 
OW CrOWnS eRe UY- 
Ort NONQwOAMD 
iWiva DW MV TCU 
OFAOCaAnNL ZYIO 
Ihe -—<CWZOW>wU) 
4 ww WOOD Je SiLSyw 
ADOLTZWAHNae ZOO 
mei OT Fe = O 


YL 2StYnmivenrOaO 
MOM OAY Ze Ro ZzuUu 
~O Ore Ub SK OZUITDY 
a JU) YY) Coe 1ut— IO, 
TOOD<awo>- =i. =) 
O44 2ZZZOMmULUIRK LUO 
CA ZOwaI STD ZITIx<xLZ 
QO > MOAT AO WIE 


GENERAL COST MODEL. 


Ae 


Gc MEN oNehe a lilte CES Qe A PARTICULAR OIL 


S WAS 
oe 


A 


Sir t 


+ Bis) 


Cis - Acs) 


Ditech egos GF OLE SPILL. 
PNG eGie wot CE OL SPILL. 


A (s) 
Bs) 


WHERE: 


See Rac rC I GAOss 1 


Be 


SOU) tee MARKET) VALUS49F Fre 


rs 


(S) 


Siecisi 
Buss 


USt- 
OO 
m4 
On 


PRG 


A (s) = av 


WHERE: 


Viernes Or ot SPiLlep 


V 


MARKET PRICE PER UNIT VOLUME 


SPILL INDICATOR. 


€ 
S 


CUO Si. 


Eee!) 


INE (EL er R 


Cs 


29 





Pic ovealuUatlaN Or COMMOLTTY tOss 


NOR De > 
WuUsS we _jte 
Teawom<p 
eRe OM >eteU) 


Nm>~ODdIMAT EX 

a tI) . St) 
O2ZAnNOZOW 
rOWOdg JreUOY 


A 8TRO. 


= 
oie 


DENCTE 


EQUAL TO FIVE, WE 


N 
PReeew(WETCHT ING FACT GR) 


ai Vivie MPeGe GEN (FIT St 
NUMBER OF FISH KILLED 


RELA LVE 
AX) = NUMBER OF BIRDS KILLED. 


Co 
ZS 


IN CUR MODEL COS 
Cy 


aus 


tut ti 
‘ UW WItl 
ha C)e-4_£ 
wr. Oc t- 
‘ae 32 QA. 
t-te 
Wie_T Lr 27 
=> tre 
as C)Of— 


Rit de 
<a MUO TW 
J IZ luuyn) 
Widesao LW e 
r>M wa 
UiTaw 
UJf~ Tp usd 
LOOr- wa 
27 ZZ ® 
i) > OU! 
LULIIE- <Tf—- YOO 
ZO ML 


tmey wOmut 
j— I ON< <l oy 
wu 3 
OO MmnoOn,s 
LI DU Zh <f 
OTOrrFOR 
Hr OD Lui 
O. WALL FE 
UIC) See Le <t 
OWMmOULtLIS 
m<f (OO 
(Oi eS 
Aa ander 
mrt 
ze Ui- 
OTK eRoe = 
Or- WusoOr 
I IUMrH 
LZOYs.0WM 
Ypres <TC) WY) 
ae - ©) 
us #2. iki J} 
Mr wtur 


Up. FEOMO 
aomuoow 
mm rsthiAm ot 

qiWwWtlLt-aa 
DW FLwDvVIUws 
TOR UOT 


Peneweor east rOULED BY 1b. 


E 


A Xz = AREA OF VALUABL 


O 

I 

Sot sale 
<_() OU e@ 
TOIL DW 
YW AtwY 
Wi- D 
Litem LI JRE. 
QOT>-OO 
—1/-— (1) _) t+ 
_> Qa 
m «@COY) 
CA) LL Se p— 
Zb- <LY) 


Or COMME a 


ATED 


30 





INDUSTRIES). 


Cs = MARKET PRICE PER UNIT PRODUCT DF RECREATION 
ACTIVITY RELATIVE TO THE BASE PRICE. 
Ax = REDUCTION IN PRODUCTIGN CAPACITY OF RECREA- 
reno Re TIVITY. 


Pec eRMiINISTIC MODEL TO ESTIMATE BIRD OR FISH DEATH. 


TG ESTIMATE THE BIRD GR FISH KILLED, WE USE DIFFERENTIAL 
EQUATION AS FOLLOWS: 
dX 
rice = eet 
WHERE 3 
k = DEATH RATE OF BIROS OR FISH AS A FUNCTIGCN OF 
PeGemumiits SI Ze AND TYPE GF Cli SPILL. 
TYPE OF OTL RELATES WITH ITS TOXICITY. 


Vow e nese Teco AS A RUINCTION CF TiME. 
SOLVE THE EQUATION BY USING EULER APPROXIMATION TECHNIQUE: 
NUMBER OF BIRDS GR FISH KILLEG = AX 
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toa *4 


Seo ater UNiStTeee MODEL TQ ESTIMATE PROPERTY DAMAGE. 


IF TEE OIL SLICK LANDED ON THE SHORE, THUS TFE SICTAL 
CUST OF DAMAGE WOULD BE CaS Oa Neo Po) Jen eoURL Se] ee Ss 
OF VALUE IN MARKET PRICE OF THE PROPERTY FOULED BY GIL. 
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fiieeooClT AR PREFERENCE FURCT ION IS GIVEN AS 


a 


Wis) = c.X yy? 


C = CONSTANT, GIVEN AS A FUNCTIGN OF LOCATION. 
OX, B® = KNOWN AS GIVEN AND A+ B< 14X70 ; G2 0 . 


BY ASSUMING TEAT THE FIRM TREATS PRICES AS GIVEN ANC SEEKS 
TO MAXIMIZE ITS PROFIT, 
MAXIMIZE ITS PROFIT, 
MAX = PieX + Pye 
“) 2 
SUBJECT TO 


BeeeoiNG CAGRANGE MULTI PLiEGR TECHNIQUE, THEN 
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ae ae! 
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SVemeoeGeNnsUM=e SIDE, GIVEN BUDGET CONSTRAINT, MAXIMIZE HIS 
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: P*(X +f) 
y P 
#e ris * 
WHERE : eer ‘ge bps? yi/2 
\ 
THE PRICE FUNCTION IS : 
p * u P Y. a 
/ = 1/2 
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AS AN EXAMPLE WE ANALYSE THE CHANGES IN SUPPLY CURVES 
AS wE CHANGE THE PRODUCTION FOSSIBILITY PARAMETER 
CHANGES IN SUPPLY CURVES 
ae a.b? (PsP)? 
ere eee ees a O 
Bret 2 Sa ’ 
Gone eye + by) 
2 2 2 
DX a’ + 2b° (P_/P_ ) 
aes eee »%O 
0a oy 2 


Z 
a (at b (Py/Py )” ) 





CONCLUSTCN 


Pomme cee noes, Tie SUPPLY CURVE OF *X* WiLL 
emote eel yg) te 8 Ae TNOREASES CONVERSE HOLDS 
Ceo me oon cS tHe SUPPLY CURVE OF "Y*® WILL 
ae NGmiincemionis fe TAY INCREASES CONVERSE 


CHANGES IN DEMAND CURVES 


. o/ 
Bee oP He te jy x 
aa R (X+—) 


a ae) 


aXo_ 2x by Ca Pa + b Rr” ) 7 


ed (Xx +8) 





CeneEUSICN 


wea DeOCReasotoy SOTM DEMAND FOR *X* AND *Y* WILL 
Set to me LEE. 
ome Re ANGCREASES, CONVERSE HOLDS. 


CHANGE IN The EQUILIBRIUM POINT 


{ 
O 


ove _ 
oa 
a Xe 





 2aAx ( ens 
3d A + A+ fp 





ac 





CONCLUSICN : 
Le NO CHANGE IN *Y* PRODUCTION LEVEL. 


ee eee Sco y Ine PRODUCTION LEVeEl GF *X* WILL 
Peeremoe, lr *A* INCREASES , CONVERSE HCLOS. 


THE SGCIAL_COST_OF A SPILL IS EQUAL TO THE MARKET VALUE CF 
THE FROCUCT LOSSES. 
SGCTAL COST = P,-(X.- XL) + Pot ¥- ¥ 1 
WHERE : 
Px AND P, REPRESENT THE PRICE PER UNIT PROCUCT OF Xx 
AND Y, 
X, AND Y, REPRESENT THE OPTIMUM PRODUCTION LEVEL 
CF X AND Y BEFORE THE SPILL CCCURS. 
1 
X, AND Y, REPRESENT THE OPTIMUM FRODUCTION LeVEL CF 
X AND Y AFTER THE SPILL OCCURS. 
SEE FIGURE 84,8 3 FIGURE 9A, 3 FIGURE 104,8 FCR GRAPHICAL 
ILLUSTRATION. 
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Vile tT A ANAL Y S IS 
ASSUME THE PARAMETERS OF THE COST MODEL IN THIS STUDY ARE 
SHOWN IN TABLE-2 
REGION PROD.PARM BEACH VALUE BIRD PARM FISH PARM 
SOUTKERN a =40,000 H=4 ,000 Cg = 2 N = 2 N 
BAY / EAST b, =10,000 L=2,500 N «1 =0201 ky 0012 
SOUTFERN 25 260,000 H=6,000 N ose cert 
BAY / WEST db, =40,000 L=3,500 N Kk, =0-01 Ky =0.10 
CENTRAL a, =100,000 H=7,000 N C= 5N Ge 2N 
BAY Dees O OC il -3,500 N ky =0.05 ko =0.05 
NORTEERN a. =20,000 H=4,000 Ce BN Oa AR 
BAY / EAST b, =30,000 L=1,500 k, =0.10 ko =0015 
NORTKERN a, =100,0C0  H=8,000 N ocean = 1CN 
BAY / WEST », =100,000 1=5,000 N k, =0.10 ky =0215 
* N=NUMERAIRE 3; BASE PRICE, ONE LITER CIL = ONE NUMERAIRE 
* BEACF VALUE : N PER HECTARE. 
* BIRD (FISH) VALUE : N PER UNIT KILLSOC. 
* PARM = PARAMETER 
* H& L : H STANDS FOR THE VALUE CF BEACH OR CTHER 
PROPERTY PRIOR TO THE GIL SPILLAGE AND L 
KETER THE SPILL, THUS THE MARKET VALUE OF 
THE LOSS (G3 ) IS GIVEN BY : 
Cz = H- ling 
TASLE-2 
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TERS: 


ATICN & COMMERCIAL FISHING COST MGDEL PARAMS 
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NTRAL EAY 


ce 


12;748:0666 


1,483,138. 


16;67?36 


NORTEERN BAY/WEST 


23549;6156 


29776266 


33 Dis 


34 


NOSTHERN BAY/EAST 


j 
\ 
\ 
! 
1 
I 
\ 
| 
t 
l 
! 
I 
I 
1 
i 
I 
! 
i 
' 
| 
j 
I 
1 
{ 
1 
l 
1 
I 
t 
1 
1 
{ 
| 
{ 
| 
{ 
1 
t 
1 
| 
! 
\ 
| 
| 
1 
! 
| 
{ 
t 
j 
| 
' 
1 
t 
1 
{ 
! 
| 
1 
! 


5 


Posie = 


t Lith 

mi) >) 

1» wus 
Wire SZ 
tet CO) 
me ~ Jatt 
LUSLLI<T 4 Fe 
Or cant 
bt - CL) J 


WW mu <tTO 
CULL &4+UJ UL Ud 
ato avo 

zi- 
ZI 
Qoaur 2 
44. S_ILIF- 
tet- stiu L 
><{ Drti-O 
UO ZAD 
AHQUs wa 
J _ 
Qa ZaAZrE 
LU Te 7 tu 
> TUT 
Zt-LTL Ot 
q mona 
7 <0 
liwytu J 
><div >cat 
Oooo) 
reOZN2 
wi 7 OfK 
J e-UiO 
W<«ll- LZ 
W3<Ct-<TC) 
Ivy wma #2 
qtDuw- we 
mw =O WOhk 
Ore OZNHD 
OANZT HPO 


G THE SOCIAL CGST WAS GATAINES AS 


Wo Cetocl se 
Wr FAaAageo 
UIT tt— IOC) 


TUK C)HWI— a. 
pHi) Der Ly ate 
mar Ol—lwoU 
a OW Lu 
mio om =O 
A.<1Uo MMO — 
=~ Oo. reaee 
tsLL WILL za 
DO pbwwisdy 
Zl-k- FI DK 
C)<I Onourwu 
HAI ILL = —} 
Zow HYxX<-I 
ies LL LL 41 OO 
MOU TOOWW 


45 





PAP URSEGF OGOMPUTING THE SOCIAL COST USING TRE COMPUTER 
SIMULATION TECHNIQUE: 
le COC : (20200350700) Bi 2 GG) Talks 
vais 1LOG,GG0. LIRS 0, LeS FERS 
Re : 3298 METERS Te = 5.8 H&s 
tOcATICN AREA FLD REACH FLO CSEa20 BIRD CEAD FISH 
CENTRAL EAY 4234.61 49.38 pie £25 
SHGLAM €&STS = hem G4. (o>...) N 
Zs GeGge. (29 7200;50700) Th = 90.9 %$HRS 
Re ¢ 944 METERS Te = 138.3 HRS 
LOCATICN AREA FLD BEACH FLO CEAD BIRC CEAD FISH 
CENTRAL EAY 6540. 280. 347 1041 
SOCIAL COSTS = 14/721,;877. 8 
SeeGg@e 2 0 29000;645900 ) Tyo = Oe2 HRS 
Vocus Gao LIRS To, * 0.4 HRS 
Re : 168 METERS Te = 1,8 HRS 
LOCATICN AREA FLD BEACH FLO PEGS RO Cecb rise 
NORTKFERA EBAY 296% NONE 2 E 
WEST 


aw ea ewe ee ew ee weer ee ee Ss es es = <== woe ew we www Mew www ww wee nr ee map ap ae oe oe oo oe 


SO@lae Costs = 26775354 “KN 
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(29000364500 ) 1 0.9 HRS 


ona 
944 METERS Tp =e Sein s 


I ay mn ee 


mae = apa a owe oe oe ee eae oe — ee 


~—aaee ewer weer eeseaeereem aa ow ewe wow ew ewww ewww wewonwnenen ann ap ar = am ap ow “=a 


SOCIAL COSTS = 13,988,186-6 N 


(36600321000) tin = oS ARS 
1,060,000 LTRS Tee oes 
944 METERS T # 1863 HRS 
LOCATICN AREA FLD BEACH FLD CEAD BIRD CEAD FISH 
SOUTHERN BAY 27 4326 NONE 24 243 
Ww 
FAY 11,7055 286 ea 11,79¢ 
SOCIAL COSTS = 22406,S71. 4 
: (37500315500) T. = 024 HRS 
: 100,000 LTRS Tog = le HRS 
: 398 METERS Te = 548 HRS 
LOCATICN AREA FLD ®82ACH FLD CEAD BIRO CEAD FISH 
N BAY 17640. NONE 16 137 
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VieWwomore N C1 U.S { CN 


Seems e Ore tmlS THESIS [S TO DETERMINE THE SOCIAL 
Mmiience OF OIL SPILLS. 
ieee Ati ZATICN fHAT SUCH COSTS DEPEND GN THE ORIGINAL LOCA- 
Meme aNG SIZE OF A SPILL ANDO THE EVENTUAL AREA AFFECTED 
Me@essifATES DEVELOPMENT OF A MGDEL WHICH PREDICTS HOW A 
Beene Olt SPILL WILL SPREAD UNDER PLAUST@LE CIRCUMSTANCES. 
mipeetiis WE RAVE SYNTHESIZEO THE WORKS OF FAY (REF-6), SMITH 
Seemetls SIVADITER AND MIKOLAJ (REF-1) » CONOMOS (REF-5) BY 
INCORPCRATING WIND (RANOOMIZED DIRECTION AND VELOCITY), 
ESTUARINE NON TIDAL OR TFT ANDO EVAPORATION FACTOR. 
momegewer 70 CETERMINE SOCTAL COSTS OF AN GIL SPILL We ALSO 
Poa NOENTIEFY THE COS? COEFFICIENTS CF FACTORS DAMAGED 
SUeras WILOLIFE; RECRSEATIOQNAL AND COMMERCTAL ACTIVITIES, 
peeeeee XC?) DETERMINATION OF THESE COEFFICIENTS 13 B&YOND THE 
Seerer GF THIS PAPER. THUS IN THE QUANTITATIVE ANALYSTS 
Geen PERE FOR ILLUSTRATION, THEY ARE GIVEN PLAUSTELE, BUT 
ARTIFICIAL VALUES. 
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